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coo37i &fcwmmzmtthm\,z&frm*m 
mit&tzMzmm mizm*®»ixtn\x t x 
\>\ mmiuizit. t-?-u5t»mimmx 
mMmistifziimA^xto*). mmzimx* 

iX^iz^^X^^l. 
[0038]g&2fMgE 

[0039] wmmm\v>$m\z\^ mmmv 
mm<fzfr<?>imT-yvmmit&'>xbh. 20 

/k zQMmmw&mmmmmvv-ivx'. 
rnmrntiz < oa* 3*0-^204$: it txm # ro 0 n 

[0040] 205«mttS*5rMSt5^*O^« 
T, r^SrI^*Tr«.7-f^^-$'rtK-r*1iai*206*s 

jsjss n . mmmtza t - f-mtfb i . 

[004 13 ZOBUBMWJI^mt&ffiffii^Mf 

2wmmti. mmmmziismmw. t- 

[0042] 23nmn mx\ ®i< zfi-mzi-z y 
<)\s?-&fim-&mtmiV)*®MZixx^&. 2i5t± 

[0043] Z\a$miz£htmttMm®(r)BflLZ{& 

xxhizfTozttf&m. 

[0044] <m)*mTm^t>ti&mte. mm 

iwim&n&m&mztmimb itMx-b 

«l r^s-v^mm, mtf&mi%<xf&mT 

[0045] ztit>e>&mLlt. -m<r>BmzmLX 

tn^u tmizx^TiigRcois-hmmiTm^ 



(8) 0-1 9 5 693 

1 4 

ttz. Mmzx-oXit^voy^fm^si. a 
7 a. *y$v?xxmm%t'comttz*imB® 
(&m) &mitzh<?)m^z>zbi>x'Z m 

mZhtzXT>isAWi.<7)iiot l zii±.tf')n&^m&lz 

\±*cottmixi>&\ 
[00461 wmnm^amti 
*m<?)ii&xm&zivmimmm$:&m uzm, 
10 nm?<owmm£m*miznk-t. ®#m-m%# 

ft. 301-2(i&iSJI, 301-3<i39iS*SB, 302ii*»BJj 
VimX'&f&Ztvfi:Mtt3&&®. 303{±¥<§ftJl, 304ti 

mmmmxs>i», ±ieo3d^*3oi- 

Sltt«i*30lSr^UTV^. 
[0047] SSKtffifaJi302tt, ^IS.^^«|C0iE|6j 

[0048] ±&&3ft±. 3iSg«*^^304ill*><oAlt 
$iU>. 500nmJ; 0®^ffi*^cO»i, #<O¥3lfcJ1303 
20 Z'ilbA,b'mZilX L£ o . — #, /n>K®JRJSJ: •) 

gBtf¥£ttJf303£ig$LT, mmxbm<m&m 

022:3 0«tt, ^SI®301-2J>S WilffifoiOl-lVtett 
2*1. S^iai"C*l»i!M8)i302^10a{t, * 
OWWf 303K *<0-^ t L < tt£ < //tglR £ ft 6 . 

[ 0 0 4 9 ] £ # . immoi-mts/t ^(mss 

301-2&WS ^(±S0fl«TJ) S^-(b«l»®302ay7* 

limtmmiz&wmtfiZixx v ^*^ffS8i- fttf 

30 Ji3032-asii-r h imwmv. ®m s *z <%&zb 
mmixz. znmi&wzzbtzxzm&m 

<r*. SB^«t-*4»^liii^e302Ji^«)fe!»^i5^ 

3tfc« LT aWTC* 4 *» . 600nm*> 1200nm{O3K«^ 
&ftJB303C&v ^TKtZ^ii-i. £ b fc«r4 . 

[0050] ±mm-2\i^^<nx'\t^ x 

±tc®^J) 5 v v^liT/k 5 -*> AO J: 5 52rS 

St^cDiUV v^|H301-2*xy N' y ^^*TS»t4 . * 
fc, 4EBS301-2^r^S-'72.^t)*>V^«dC{i. 

±ieo*s?stcr;p s -v&ijmm-t m<tz*>, 
&mmm-2±izw»comimwmm-&mi ^zb 

[oo5i] i*w*m) tm&mmnb ixu. p 

50 zifiWfMx. *mw-ttmbvxii. AimtoftSMSsv 
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3 y. ♦SWBMW^'Ja^^-^^- *»fl^J* 

'[ 0 0 5 2 ] *>fc. JW»RJ:WMWfc»l«-*<0K 
gtffcflttr^^TXfcfc^iWSflfl 6 '- C Ge, 

JbS40«W»*. a**k**£*L 
T t> «t V >. ifife*WF*HWWa*5 x 10' »cr 3 ST*1 

mtmvti.* * tiiviBs«t*irt"* • 

[0055] J^WHfcfcJR***^ 4 * '*^ n 
» (Mi) r9X?CVDft4fcli«W»<W f > 7 '9XvCT 

[0056] *3MB«SI6fiI«**atl(Hi41^^iy 




[ 0 0 5 7 ] § fefc. **, 0*. ft***** W:# 
[ 0 0 5 8 1 pSJI k P b b LX 

[0060] wcl^&*v^il«MM*«*^s i c 

[006 1] (#«*> SBHSS107{±^^P)?S:ii 
[0062] jKHtSWHilTO, ZnO. ln03»Wttfl 

* 15* cvd. xru-. xtv*>\ «»$W«r 
[00 6 3] ms^ios^^ 1 ^ 165 



[ 0 0 6 4 ] ^StJ6t-C3teiB«^*^100<7)W 

[0065] 
[gifcflJ] 

«OTWI10 3fctTii.«0. 125'JOXr^ 
10 X430BAK, Ht20 00A^-y^Lfct»*fll 
v%SB5rr-7-Cl|vv 10 4k LTIiWS 

1 5 ij<7)4 -NOffi&fcflSJBW:. 
[00661 ffiSitW®®®*>mmt U 100ml 

0. lM/lfr&O- 00 2 5M/lfc£Afc. *» 

t± ti&hssvtxm.* SttnWBi. o. 3-1 

OOmA/cmMO. 03-1 0 A/dm* > OEBT 

«m:t»]wu. 

20 [0067] (WtMl-l)Wftl«afflfK*»l mA 
/cm* T'-£ 5: L , »»«)S»BB[aa«r 0 . 1 M/ 
1 0. 025M/K 0. 01M/I, 0. 0025 

m/k tHi/c, ««t*a*»fe8 5x:8«*TS5ft: 
s-rc rtW^ff^fc. «Bis*t«:«»4^ ata^^ox; 

[0 0 6 8] 6 0'C±OSSS* { (S^k. a«Ett*>*ftti 

*x»og*r*^fW*s k . «K®ifl««5r 0 . 1 M/ 

|6|U 0. 0 2 5M/1WTW*^W4- cW* s *ftfc 

[0069] (mm 1 - 2 ) 6 5-Ct- 

fVU WfeOWBSIIfiWSO. 1M/K 0. 02 
«?M/l. 0. OlM/lCttl/C. WfttJWf*** 
0 5mA/cm^l0 0mA/cm ! «f 

X'hh. flHfCJ:0^<ktl*^10 0mA/cm 
50 m&tfo ■ l M/ 1 roiWclicifcWKv^Ertt. o . 
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0 2 5M/lfc<fctfO. 01M/14)B*(elic|4ffi|6]i 
[00 701 0. lM/ltf5ftOcik6««^-cai*lLT 

^a-»f>'r/W>^<7)XiiiiiffA^-y5:06(c. o. o 

2 5M/ 1 <r)®cr>cWlfat%'>X&$ti%lt/ t f$L& I/O* 
jjrf. T***tf>WHi1iiELT&*. SEM#<OSv> 

[ 0 0 7 1 ] JfcftKffifc: lffifM LT^&*> 

if^im3^mmx-h*) . satow&r+aK* 

flSM*(ft*S£**>fc*fc$:*»?ttZn (N03) 

10072) tzb*>. mmmmx'o. mo°a 
w^m.x'mttm&mmtf&mztiZKbti. %<r> 
&m.mmmmibimizm z t , wwuKugoa 

tiZk. «l&S3«El/0>*HWZn (NO 3) 

[0073] (55M0H2 - 1 ) 5 x 5 c mfl>7sty\/X 
( 4 3 0 B A ) 3ffia±(=*8^6fttt£tt* 3 0 0 
O^V/Xhn-AJftflfLTt. B|H=>, 9 9. 9 9%<7)ffi 
8J««:jE«fcU KX-fyu^fflRSrfltttLT, 7 0 
*(C»-?fc. H-7*D-X2 0g/I fciDifcO. 1M 

/ 1 mm.mmmzm t , _ <n*ms&m\,%# 

B*&*S*tf>*JIM *yW& (pH) (±5. 4T*-> 
[0074] (SOtM2-2) HSfiPJl-KO^jRSr 

$mm i - 1 tm t^-mzxn t < 3 0 0 o^y^x h 

o-A<0»ftSjSJB*^. pH«6. 4T&9, j§>$! 
[0075] (##«2-3)SlltWl-lfcHtXf- 



ArS^sccmitbfrtf&lOmTorrfc 
tlOOWW^-tS^ISIX^'^L, 3 000^-V 

-2««tT»fe*M-r-5iSB^arc*>->fc. dfifcaa 

[0076] (##092-4) Isl^XryUxS^co 
.tk##^iJ2-3i:I^t<DCv^hny • XT?-/* 

yx-b-itz. ®co9miz=e&&zM.tz>m%®x'b^ 

fc. <Iii£$dfctl>. 

[0 07 7] (3IMW2-5) *IWra*3$N:Lfc« 

jwaatw 1 - 2 1 isi c#arc, wrarTPfiuw 

•fcbt. -TOflL »1 OOO^y^XhD-A^IHfcESB 

L!tii*'ii»i - 1 tmt-^mv, moo 

o*y?zhu-J*nm3S&i8£titia-itl!tote. z<r> 
20 *£*>»*Blei:f6. 

[0078] ISa^3t^g:W*ii. «Jf* { ?fVHCt55 

a#tt^^ v >C fc *m LX ivfc. 
[0079] e£SEMI,ZXffl&lt:kZ*>. 
®|a fc JR e ii 1 . 25?n ym&<7>®<0Mm&&Sk 

tmx-h o.Kbtio. is?n ymm^comm 

30 ifcliaST*^:. 

[0080] Ka*^c&X»@WtJ:-5TfffiiLfet 

MUStotZbtmit:. Zcr>tii<7)Xm®mcr>< 0 0 
2>QmXtf< 1 0 1 >c05MEO3 OXT&ofc. 
i:cJi<0 0 2><7)!ll»ft;-^*J±®t-J>»5. Mbom 
tf^-J'tWi. E37fc^rtJ:-3tctMcEl*lLTv»4 

[0081 ] JSC, Ma. b, c. d, e<7)±K. W<X 
40 a-Si (n) , a-RiGe (i) . mc-Si 

(p) jv^o^cvDtitL, mzirozeo 
0 1 y?x h o-A(cHt L- , mzmx-y V vhiBfo 
LX±mLtHin&bltz. ZcomzLXftSlLtz±®i 
®ftSrV-5-v-i 5 U-?<Di> bXftmitztZZ. 
KaOffl^tglSggJKJscJil 0. 2mA, m^ffiS 
^m®&3 sc{±9. 5mA, ffitc?)&*&^8S$J£Js 
c{i8. 6mA, JSdcOMI§ig8S?gJKJ s c\±9 . 3rn 
A, Ket7)3SI5«ffi?{fjgJ sclil 0. 0mA. t±$ 

50 [0082] SEfclfc. Ma. b. c. d, e*3HRr 
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t:. -*ffib. c. d„ eiilSOjg^ft-KTtfTOffitf 

[00831 msnm^mm 

[ o 0 8 4 3 tt . 5m±.££®Mte*mw*-y 

mx-mix. uc. suo 

[0085] frlfiSBlOnfi H-Tli a-Si :H:P/IS 

I0>ifl a-SlGeiH/JBKOpfiP-T'l 
/xc-Si:H:B/Sg2<0nSH-T« a-Si:H:P/5S20i® a-Si 

Ge:H/^2<0pSH-7*l 

^c-Si:H:B/^)nSF-'r« a-Si:H:P/^30i« a-S 
M c-Si :H:Bt V^^«jR(0t,«$rr9X-7CVD}£Tff-B!t 

X=*y 71Z i. *>X -1^*il^±tclcin 2 c0ffl«?: t> •ofcR 

[0086] (Jt$^l)itW$^ M *^^^ 
TfBftWrKWi* IWPDfcPWK, JflWOTCpin* 

X ? t;^*®^±Clco z <nWft* *> -> fcRJBftfcitlO 

[0087] mWWfcHWftl: ifc«tWl^>*ffl*«I^ 
pyS€r6^fi*V-5-^5*l'-^-(AMl-5. 10W/ 
erf. |HHUE2rc>«:JBVvCllSLfc. HKric^^b 

jgMoish) t«6i/t 'j -^maoaa-aaK*** l 

MIirvc*»tt*IWU:. UlisSSMi, **t«uo*B 
^*8^Klllifc«AU SMBSWtttt 



fc* k <mmmm%: sac <* ~>xw£t i-mx^f 

[0088] *05l6*s WW©«^^iJtt8Wltf> 

mm. msT-?&£i.i>®wmiibi,mix 

it«03ioi/5k/h$*^«:. 
10 [0089] GWtW4)WI«"l3fc*»^* /^3-X*t 

[oo90] *mx* mmeymmmimmco 
t<cjift*ttioorr*->fc. 

[009 1 3 (WIM5)Sai«3fc*5fti^3--^*T 

dfx h u WilQTOk^fcfc: LT±»« 

20 [0092] IS»W5<o±l<P^Uiti^l^ 

[0093] (HJt^HttWJCfeJtS^a-^*^ 

fc. mt%5iz*+. 

[0094] WIH6tfriJWiiliit*«l«X 

mm. mBf-rmzamrnkthmix 

[0095] mmm)mmzmzmk4*y&®. 
*imz LKWimmb mtzmsam* t 

[0096] 9S^O*»WtUitK«l«> 

IMS. mmT-rmzi;z,mmmbi>mix 

40 [0097] (HStW8)01^SSrlV->-ca7fc7r:^ 
fr-C'NESA/f9A±^ZnO$r2.0jusK7)*|"C^S^-t 
yr;uS-#^t^:. -tyr;Hi^7tc^L^iaKcTk{*6 

l^*'', ^«aifW40'cwv7'^ii5(rcuui^y 

[0098] ^v^T^Sfi^kiaiaitc^iB^jSi 1 *ff 
fS.Lt:. 

50 [0099] HiiWl8cO>y8S?f!!W*l®®Bl^tt^ V- 



2 1 

5>~^SaU— ?-(AM1.5, lOWW/ctf, *ffiiaS25"C) 

fefflv»ra»6Lfc. **>8*. *&&is«* ? 5o-cw_bo 
[oioo]jaLhtf3ifc*»fe, WM*ytw&4*y 

[0101] (S8««9)Hl<OKiI*ffl^T:«8JCji^ft 
ft-«IESA;jr5*±fcZnO*2jU nflJi3?ift»$-£fc1>->' 

flE8$&K#10BA/dtf jt>>£ lOA/dm* <W>'7VI'TI4, t2(3T 
mmcffi&^ZKLtztf. mit«S#5iaA/di) 2 t20A/diii J 
cW^T/MilOnA/dn* A^lOA/dffl 2 y?MZ*t LX 

[01023 m^xuMet^aMcjteem*!^^ 

[0103] ||ttM909^dl«fl^^fl«%4«tt»y- 
?-<AM1.5, 100mW/cm 2 , ^3825*0 

ItztiK !gflS$JK#5»iA/dni 2 t20A/dm2cO£O±l©mffi{im 
8fflHt*«10iA/<k* M0A/dn2#*»«*fifc*f LT5%ffi 

[0104] IXh^C t . EPftrf&SSS^^lOmA 

Zb¥bfr~>tz. 

[0105] mm i o ) mm 6 iz&mm&A * 

U E|liDm85«S^l/10ttTm2OK-ftSlttJi5:^ 

tfc(«io>. ^^t*^»i: Lxm^m^ 

[0106] «««10O*IWflKltt!RMl 

[0107] <suswn>ffi^sui«fls^Wfc ur^R^ 
fc. 

[0 108] ft . Roll-to-Roll^SrfflV^X/N' !/^ 
'J >-^8c$rEvvcSUS430BA(JI$0. 15«) 



(12) 8BB¥10-1 95693 
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[0109] *<m. rol ltorol lgg^J: oTHJSP© 

[0 1103 *ofgg. HffeMil«o^T^3!d!»®fitt 
«^l«*J«»fcit*TfclMs* Afttrr-fe/K^fc 

[ o 1 1 1 3 ( mm 1 2 - 1 > ® 5 c mft x-mz o . 

1 25yo^r>WX4 3 0BA*aW:kL. *12*>* 

io ft-m«iMaaM^«L. mmm-x^mmc 

{ J(J 0 . 05^d ycot&Mfcft* fcfc 0 . X»0«f X-lt 
cWffi[fi]LTV^. HZOiWiaEISWKis JJffO. 3 5 

?ny<nmmtfi< 1 o 1 >hei»iltv^. 
[oii2j Zhizmht. *mmtix. cvd 

nlSMWi/'Jav (a-S i > £2 00 
A, yyK-7^A®^';3y (a-Si) £2 000 
A, pS&te&xyny (rac-S i ) £140AcoM 
WWIUc. HflWHSl^artMBfCITOt 

20 6 5 o Am*L. mmms&bhiMW&t lx<t> 
mzx mmLx±.um&imm>: us, 

[01133 iO^tWfcfcHWfiOLfc-CJlseLfci: 
<r3. Sfg««S?SJ s c#l 1 . 0mAt*^t. 

[01143 < mmm 12-2) aooiwiaE 

[0 1 1 5] »-<OlWiaittl«SEM*tt. «BT0. 

[01163 i<^&8ftbfc»«^>"rCM«t/Si:; 
[01173 ( JtftH* 2 ) ®HiagiS«*»JS L^*^7t 

«3bwi, hmmi 2tnt^frT\ mt&xmzm 

Lfz. Zcom?Z&®.*m%<VTX'Mfelt.:bZ?>. ffl 
»mSiE?&«.rsr.{i. 7. 3ttiAT"J>-^„ L.3t* s -.-C 
40 *5KBtf)^ifltnfe1ltt**t I Z b tffrfr-> tz . 
[01183 <JWfcW13)»5cmATWS0. 12 
s'mfy^aOBA^SttU ,Tft£T/M? 

y a» l , ^iBcjfi#^TRi*#tt^ «fc vara t lt 

^$•2000 A^N'. y ? L^tfO*>(c:. HJSM12-2 1 

[01193 z^^im^m^TX'm^.Ltzbz 
m^mmj s ctn 3. 9mAtwi««i* 

50 [0 1 2 03 K^tS^Jifc^RKL^^Jt 
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24 



«jw*. mmmi 3tmi&ftX'm&h% ; i L z®&L 

f|8S®J£J s c{48. 3mATft->fc. 
[0121] Wot«««>tTBiW!*ttt* 

[0122] (Htfeffl 1 4 ) mZ7fit&mf8gM.T 

[0123] *-CH«S*lfc*»*o--*8 0 

3(i«4IiiS«80 6tT^^«rKISS^. RBiS 
80 5«4, *lUvh^4»KlHI6 0ml!:ttK(37 
%ig<bfc5li* (ttTPW) ) 7 0m 1 

arc**. $*i4g$k-f6. 

[0124] U>£<7)*>afcHo-7-8 0 7 . * 
?ft«8 1 OlZimZtlh. *&5/*7-8 0 81:8 1 1 

[0125] KK*»*0-*tt. ttiSn-5-8 1 2 
»tttt»i8»81 SWBSSil*. -wT\ 7 
«xIM3 J:IflfiRfc±63d**8 0 3CD«4$l#frfc*t&. 
J8V\«Kttim8141i. SM5C*ttT7»» (4 
OTH*) 3. g^lSrS-^t^t 

[ 0 1 2 6 ] 3 6 fcWKSl!l^*^k H»«*8t^ 

8 1 9 casasft* . aaawaweMBBtfr** 'J 
•c&6. 

[0127] 3a**a-rt'8 0 3(4«t&D-5-8 2 
1, 822 > 4MBlft$tt8 2 

2 5J4, *1 U v WW, K 
o«gMB8 0 8. tfa«K*'J«>A3 0 0g, TV^- 
7*<Jt£0. 88) 6ml, flK#yW»10 8*»A> 
«r*. ffiUi. 5 0'C~60'C-C$fl»f6. pH(48. 
2-8. 80>«HfcA6J:7(c*6. »«824C<4ffl 
**JB^6 . *§6»cTti*»*n-*8 0 3 A^itiim 

jfcfclMW-*. *W«4fBBMt3 A/dm* fc Ufc. 

* fc . m%mm\t 6 o a/ s r» o , 

M§ilfc^!il8 0 2<7>«J¥144 0 0 OAtft-^fc. 
[0128] *&»8 3 3t*»8ftft«t. 

JJ**a-^80 3J±fBio-9-8 3 5. 8 3 6££ 

r, »-tfMwiaBfl«!^it84ot«atf*i, m- 
^isfts^)! i o 3*<»«5tL6. awnwarawsis 
8 3 9*4, *i y »/ h/w*»cf»aaB • 1 g . -* 

.y tjn-X 2 0 g **X/C8r 0.85 t:oaWtC*teh. 
pH!45. 9*^6. 4tflM*3*l*. Ml6imS8 



3 8ii«ffi5-^7WBL/i®«6**fflV^<x6. .I<DS$8 
WWWtatfWBIf *J4 2 A/ d m* fc Lfc . 31^. 
JWf&auS*J4 1 0 0 A/ s T ft *) . 1 
0 3W)BJSH41/imT**->rt:. 
[0 1293 <etf>f£, *lft«8 4 7T**fc3ixtoD*>, 
£fttta-./W8 0 3{4Jft&O-7-84 9, 850£*S 
T. S830KftglMJ«r»8 5 4 fc&a$fu ifSZ 

£os«' B i si 04*«$ix6. %z<D®im®m 

sS.m 3 9i4, * 1 U y WUffcWSitt • 6*i&3 0 

Vkfctib, PHI45. 2*^5. 8CflB*S4i6. *WJ 
mS8 5 2l4Sffi^*7jgf^L7tffilS*>'fflV^fl6. d«0 
ffitttffo*ttld*«»*]»4 2 A/ d m* fc Lfc . £ 

fc, jro&3ft<.i 1 o o a/s o . «^«mia8« 
Mmim<¥TBmztitz. m-nmttsmmi 0 4^« 

J?J±ljumT<bofc. 

[ 0 1 3 0 3 3 £8fto-/W8 0 3 14*ffittf8 6 
[01313 L*»6<0^£»*a-;l'8 0 3 {48tt&o- 
4t4fflJa/Xrt'8 6 5 k*M8t-*-8 6 bfrhtf 

xa o , a«i4«*t>ra*ttT3 . aa/x^s 6 5*> 

A>^SM!4 1 5 0°CT"$i]8?U jWHIt-*-8 6 6(4 
2 OOTXtW tfc. *fcfc»*»9o-?-8 0 2fc 

[0 1 323 S^fta-/l^)7D-feXXi;- h'<4 20c 
m/mintUc. i»*o-/HC3&»d*->TV»6»* 
ttlOkgfcUi. »W4«*W0o-?-8 0 2t3B 

30 6. 

[01333 timmtms 2 6{4ssys#k l, » 
-<mm.^M^mm8A 02sii«BzoiwiaaBi» 

B£?§fllS5 4{4««aSfl s kt^. 4^:, v^t. #9' 

pH^r-^-U. AMWB©S»8 2 6-CJ4Tyt-r 
t asn L . *-^SKt«ft»^?S«8 4 0 sj/*-^ 

mm&mmmm8 5 4 •cuafflawaaft^jiiBur 

?g<7)pH$rWLit. 
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